The smart card market is poised for good levels of future growth as several market segments are beginning to report a growing enthusiasm for the technology.

2.1. Market Shipments {#s0010}
=====================

We have taken market shipment figures for 2002 from the industry group Eurosmart as the benchmark for our projections on the future market. Eurosmart is widely respected throughout the industry as an association with links to the main smart card technology companies. The organization is also recognized as a strong player with all accurate view on the state of the industry.

Table 2.1Worldwide shipments by sector 2002Market sectorCards (millions of units)MemoryMicroprocessorTelecoms950430Financial Services/Retail/Loyalty23175Government/Healthcare3032Transport6015Pay TV035IT Security97Others137Sub-total by type1085701Total by volume1786Source: Eurosmart, Reproduced by permission of Eurosmart

Using Eurosmart's estimations as the foundation for our research, we have estimated total industry output for 2003, 2004, 2005 and 2006. These estimates are based on quantitative and qualitative research conducted with key industry players during 2003. This research covered areas such as potential market penetration within market segments, as well as regional markets. Definitions of each market segment can be found in Appendix 3.Table 2.2Estimated worldwide shipments of cards by year (million)YearMemory cards shipped (million)Microprocessor cards shipped (million)Total (million)2002[\*](#tf0010){ref-type="table-fn"}108570117862003109585219472004108998620752005106211722234200697813352313[^1] Figure 2.1Estimated total global smart card shipment figures (millions) from 2002--2006

Our research shows that total smart card shipments will grow steadily between 2003 and 2006, increasing by 19% within this time period. Between 2002 and 2006, total shipments are expected to grow by 29%.

Our research indicates that although total smart card shipments will increase, the number of memory cards shipped between 2003 and 2006 will begin to fall. This is largely due to the growth in the market for microprocessor cards coupled with the decline in the public payphone market.

Our research highlights that the number of microprocessor cards shipped globally will continue to grow. In 2003, we estimate that 852 million microprocessor cards will be shipped worldwide. This will rise to 1335 million cards in 2006, representing growth of 57%.Figure 2.2Estimated total global shipments of memory cards (millions) from 2002--2006 Figure 2.3Estimated total global shipments of microprocessor cards (millions) from 2002--2006

Based on these shipment figures, we estimate that this will be translated into revenues of:●€2540 million in 2003●€2881 million in 2004●€3363 million in 2005●€3723 million in 2006

However, it should be remembered that the translation of shipment figures into financial value must be treated with extreme caution, as numerous factors enter into the cost of a smart card. Such factors include (but may not be limited to):●The number of cards deployed in each contract;●The type of card deployed;●Memory size of the card;●Features on the card;●Currency fluctuations;●Personalization considerations; and,●The security features included on the card.

As a result, cards sold in some market segments may range in value from as little as €1.50 to as much as €6. Our revenue figures are therefore designed to provide all indication of where the industry is going, but we urge readers to remember that specific contracts have individual requirements that will greatly impact on the price of the smart card deployed.

Our research shows that the market will continue to be dominated by the telecoms segment, while the financial and identification (ID) sectors will also become more and more important. The value chain will continue to be shaken up by mergers and acquisitions. Ongoing price pressures will be experienced, but a steady migration towards higher-value cards should help the onward growth of smart card revenue. As the push towards higher memory continues, Java-based operating systems will come to the fore.Table 2.3Estimated share of memory card market by sector 2003--2006 (%) based on total volume shippedYearTelecomFinancial Services/Retail/LoyaltyGovernment/Health careTransport and TicketingPay TVIT securityOthers200387.5%4%----6%--------2.5%200486.5%4%----7%--------2.5%200582.5%5%----8%--------4.5%200680%5%----9%--------6%

The telecoms market will take a falling share of memory card shipments as demand for public phone cards falls.Table 2.4Estimated share of microprocessor card market by sector 2003--2006 (%) based on total volume shippedYearTelecomFinancial Services/Retail/LoyaltyGovernment/Health careTransport and TicketingPay TVIT securityOthers200358%23.5%7%4%4.5%2%1%200453%24%9%5%5%2%2%200550%25%11%5%5%2%2%200647%25.5%12%6%5%3%1.5%

Although the telecoms market will continue to take a large share of the microprocessor market, the growth in the government/healthcare sector will provide significant opportunities.

2.2. Geographical Markets {#s0015}
=========================

Events in the global environment continue to impact on the market. The war in Iraq in 2003 and the ongoing 'war against terror' are helping keep the issues of security and identity on the agenda in many regional markets. Consequently, there is a growing demand for smart cards from customers in countries such as the USA and UK to answer these concerns. The Severe Acute Respiratory Syndrome (SARS) epidemic in Asia slowed the progress of some contracts during 2003, and this is expected to have some impact on final year results from companies that are heavily involved in this growth market. Exchange rate movements have also challenged some companies, with the weakness of the US dollar compared with the euro affecting revenues in all segments, particularly those suffering pricing pressures.Table 2.5Estimated share of memory card market by region 2003--2006 (%) based on total volume shippedYearEMEA[\*](#tf0015){ref-type="table-fn"}The AmericasAsia Pacific200340%28%32%200442%30%28%200540%33%27%200638%34%28%[^2] Table 2.6Estimated share of microprocessor card market by region 2003--2006 (%) based on total volume shippedYearEMEAThe AmericasAsia Pacific200355.5%07%37.5%200450.5%10%39.5%200547%11.5%41.5%200644%13.5%42.5%

2.2.1. Europe, Middle East and Africa (EMEA) {#s0020}
--------------------------------------------

Without a doubt, the Europe, Middle East and Africa (EMEA) region represents the biggest market for both memory and microprocessor cards. While this is expected to continue during the short term, it is interesting to note how much of the total market share the region will lose. This does not come as a surprise, because increasing numbers of smart card solutions are now being developed in other parts of the world. We anticipate that 587 million microprocessor cards will be sold in 2006. This represents a growth of approximately 24% from 2003. Meanwhile, shipments of memory cards will begin to fall as demand for microprocessor cards grows.Figure 2.4Estimated shipments (millions) of memory cards to the EMEA region 2002--2006 Figure 2.5Estimated shipments (millions) of microprocessor cards to the EMEA region 2002--2006

###  {#s0025}

#### Market drivers in EMEA {#s0030}

Fraud control is a key driver for the use of smart card technology throughout the region. As a result, there is a high level of interest in products that have achieved EAL4+ and EAL5+ certification within the common criteria (Further information on the Common Criteria call be found in Chapter 4, see 4.6.2). In addition to this, the technology provides some compelling arguments for cards to be used across a range of businesses. In particular, the ability to offer value-added services to end-users, as well as the possibility of obtaining information on cardholder habits, is helping to drive the use of the technology to achieve some companies' promotional and marketing objectives. As a result, the region is now seeing the establishment of a number of niche markets. For example, Turkey is seen as an interesting example of how successful smart card-based loyalty schemes can be deployed. Here, several million smart cards are in circulation as part of two co-branding initiatives (see Chapter 5 for more information).

Beyond the niche markets, smart card technology is being well received in the finance/retail, government/healthcare and telecoms sectors. Demand in the European telecoms market is steered through conglomerates that have subsidiaries in a number of countries. In Eastern Europe, a growing Gross Domestic Product (GDP) coupled with lower penetration rates and a high number of young people are helping the Global System for Mobile Communications (GSM) market to grow.

As this is a culturally and economically diverse business area, it is helpful to further subdivide the region for analysis. This is done in the following sections.

### 2.2.1.1. Western Europe {#s0035}

The problem of fraud will help drive the deployment of smart card technologies in many European markets -- notably tile retail/financial services sectors. Within Western Europe, migration to the Europay MasterCard Visa (EMV) specification is well under way in a number of countries, notably the UK, France and Italy. Other countries, such as the Netherlands, do not experience the high levels of fraud found in the UK, so are demonstrating a 'wait and see' approach.

#### EMV {#s0040}

While the EMV specification (see Chapter 3) is a major development, with huge potential for the industry, some smart card technology providers are now finding that there is a slow-down in the deployment of EMV technology throughout parts of the region. With a liability shift date fixed for 2005, it is slightly worrying that some companies are reporting this slow-down. However, this situation may be similar to that of the year 2000 (Y2K) problem: many companies are waiting until the last possible minute to update their card acceptance infrastructure.

Banks report that the card scheme information is good, but the individuals with the appropriate skills are not always available to be part of their specific projects. Because the migration to EMV is ramping up right across the EMEA region, there is a shortage of experienced people who have the depth and breadth of knowledge required to successfully carry this process out.

Migration to EMV in the region is led by minimalist requirements. Consequently, most implementations are cost-driven, low-end schemes. These will, however, provide a platform for future additional applications such as loyalty. The experience of the UK and France is providing opportunities for banks around the world to learn about the potential issues associated with roll out.

#### Mobile telecoms {#s0045}

The Western European market is close to saturation point for mobile telecoms operators. This means that operators in the region are interested in building and increasing average revenue per user (ARPU). Subscriber Identity Module (SIM) cards will continue to play an important role in this market, with greater demand for higher memory SIM cards expected for the future. As 3G (third-generation) technology takes off, the market for (U)SIM cards will also grow.

#### Government/healthcare {#s0050}

The government/healthcare market in the region is showing signs of development. In particular, many contracts in this sector will lead to wide-scale deployment of smart card technology. However, one problem with this sector is that many contracts have been slow to materialize. The UK government has blown hot and cold about a national ID scheme for several years. During 2003, government insiders said that an ID card -- or entitlement card -- was 'very probable'. Just months later, such plans seemed to have been scotched as being 'too expensive'. Finally, in November 2003, plans for such a card were included in the Queen's speech (this is the central part of the state opening of parliament, when the monarch sets out the legislation that she would like to see passed). A draft Bill is expected to be published in 2004.

In other parts of Europe, government cards are moving along well. Countries such as Belgium, Finland, Sweden and Italy are all involved in piloting smart card technology for government applications. However, these markets are still slow, with the use of a smart card for Public Key Infrastructure (PKI) in an open environment in large deployments still considered disappointing.

The health and ID markets in the region are being assisted by national government initiatives to promote healthcare. For example, the French Sesame Vitale project and the German healthcare card programme, both covered in Chapter 5, are showing how large programmes can use smart card technology. This market will become increasingly important as interoperability between member states of the European Union (EU) is driven by the eEurope 2005 programme. This is essential if pan­European rollout is to be successful.

#### New opportunities {#s0055}

New markets are beginning to open within the EU, thanks to a number of directives and legislation. Mandates for smart cards to be used in tachograph systems could aid the deployment of cards throughout the member states. Additionally, a potential vote by member states of the EU during the final quarter of 2003 could provide the impetus for the introduction of an electronic motor vehicle registration document-based on smart card technology. With directives concerning privacy of personal data and electronic signatures, there could also be further openings.

### 2.2.1.2. Central Europe, Middle East and Africa (CEMEA) {#s0060}

The Central Europe, Middle East and Africa (CEMEA) region includes a diversity of countries ranging from Cyprus, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia and Slovenia, whose accessions to the EU in 2004 have been agreed, through to countries with low GDPs. These facts have a significant impact on the market for smart cards in the region. Future EU states may be bound by directives passed within the commission governing the use of EU-wide cards, while in parts of Africa, reliable electricity supplies are a major factor in the development of smart card-based applications.

Deployments of smart cards in the Middle East and Africa are very much driven by individual country demands. In the Middle East, there is a significant and growing interest in governmental applications such as national ID schemes. Examples of such schemes that have been announced or are up for tender include: Oman, the United Arab Emirates, Saudi Arabia, Qatar, Bahrain and Jordan.

Economic and political stability issues in Africa mean that most smart card-related activity in Sub-Saharan Africa is limited to South Africa, Nigeria and a narrow level of interest in Kenya. Historically, Zimbabwe looked as if it might provide a few opportunities, however, the country's current political and economic situation means that this market will not change significantly in the immediate future.

There is also a growing interest in smart cards in North Africa -- notably for financial services in Tunisia.

#### Issues in the market {#s0065}

The Middle Eastern and African markets are very price sensitive. Many parts of this region also suffer from climate-related problems. As a result, many systems designed for operation in this region require the infrastructure to stand up to a tough environment. In such markets, contactless technology may have the edge, as it contains no moving parts. A closed-box approach also provides a big advantage in terms of robustness as the contacts are not exposed to the elements.

The retail and financial services sector is having some impact in the region. Turkey, which up until recently had a large mostly 'uncarded' population, is rapidly deploying cards that include a number of applications to add value to the main card application. The country, like other parts of the CEMEA area, is at a good stage in the card deployment cycle, so can therefore take advantage of the latest technology.

A tender announced by the Saudi Arabian monetary authority could also open new doors. Throughout the Gulf region, there is a greater ability to control deployment through a central banking perspective, which means that it is less driven by MasterCard and Visa.

#### GSM {#s0070}

The GSM market will continue to grow throughout the region. However, demand for SIM cards will remain at the level of cheaper, lower functionality cards.

2.2.2. The Americas {#s0075}
-------------------

Typically seen as slow adopters of smart card technology, the Americas region will see a growth in its share of smart card shipments in the period under review. Memory card shipments will rise initially, but will fall in 2006 as more microprocessor cards enter the market ([Figure 2.6](#f0010){ref-type="fig"} ). Shipments of microprocessor cards are expected to increase by around 300% from 2003 and 2006 ([Figure 2.7](#f0015){ref-type="fig"} ).Figure 2.6Estimated shipments (millions) of memory cards to Americas region 2002--2006Figure 2.7Estimated shipments (millions) of microprocessor cards to Americas region 2002--2006

The Americas region can be usefully subdivided into two areas for an examination of its potential, North America and Latin America.

### 2.2.2.1. North Americs {#s0080}

North America is seeing a broad growth of smart card technology across a number of market segments. Although individual contracts within these markets do not look significant, collectively they represent a strong expansion of technology in the region. The market is being driven by developments in ID programmes -- particularly corporate badging and government ID programmes, such as the Department of Defense (DOD) Common Access Card (CAC) programme in the USA. With identity remaining a strong focus throughout the USA, biometric technology is now coming to the fore. A boom in biometric research and development (R&D) by the US government should enable the cost of the technology to fall while accuracy improves.

#### Banking/retail sector {#s0085}

There is also growing evidence of attempts to kick-start the use of smart cards in the banking/retail sector. Although there have been some interesting developments in terms of the American Express Blue Card, this market has still failed to grow significantly. Interest is now emerging in the opportunities afforded by contactless credit cards driven by requirements for speed and convenience in the fast food, mass transit and transport sectors. Both MasterCard and American Express are working on contactless pilots for payments in outlets such as fast food restaurants, petrol stations and small stores. In addition, around 17 US cities, including Washington DC, Chicago and New York, have now adopted the technology for season ticket holders in the mass transit market.

These developments highlight the difference between North America and the rest of the world. While the retail, telecoms and financial industries represent a significant percentage of shipments in other regional markets, efforts in some of these sectors have not substantially taken off in North America. Instead, the segments generating most interest cover physical and logical security in government and commercial enterprises.

#### Security {#s0090}

The post-September 11 2001 climate has led to a raft of initiatives and funding aimed at improving security throughout the region. The US State Department is developing a passport containing biometric technology to authenticate the identities of US citizens who travel abroad. This potentially means that 7 million new passports will be issued each year requiring a contactless chip. This initiative is being driven by a new law requiring countries participating in the US Visa Waiver Program to issue machine-readable passports that incorporate biometric identifiers with a chip and comply with international standards.

During the second half of 2003, the US Congress allocated US\$50 million to the Transportation Security Administration (TSA) to develop a uniform ID card for 15 million workers in the country's airports, seaports, rail yards and the trucking industry. The TSA has not said which technology it will recommend for use on the Transportation Worker Identification Credential (TWIC), although there are strong indications a smart card will be adopted.

Other legislation born out of September 11 2001 that may impact on the industry includes the US Patriot Act. This requires financial institutes and other groups to have positive identification of new bank account applicants. As a result, banks are looking at ways of developing technology for online banking, which could include smart cards. Evaluation of technologies has been in progress for two years, with deadlines set for compliance in 2004.

#### Market differences {#s0095}

One of the reasons that the North American market in general -- and the US market in particular -- has been slow to take off is because there is often a different business case for smart cards compared with the rest of the world. While EMV is helping expand the use of smart cards in many countries, very little has happened in this market in the USA. This is partly because the country has a low-cost, reliable telecoms infrastructure, which means that many credit card transactions are conducted online resulting in low levels of fraud. The country also has different security concerns, because the use of credit cards is higher than that of debit cards. Unlike parts of Europe, the USA has a fragmented banking system that makes it harder to reach agreement on projects such as EMV. In the telecoms arena, the market has been traditionally sluggish as alternatives to smart cards are frequently used in the payphone market.

#### Market detractors {#s0100}

A market that many saw as a potential opportunity for smart cards in this region was healthcare. The Health Insurance Portability and Accountability Act of 1996 (HIPAA) required healthcare providers to have increased security for accessing records and passing information electronically. However, this legislation did not clearly define the steps required to be in compliance. As a result, what technology the healthcare industry will use to support this legislation is still uncertain. Smart cards are among many technologies to have been examined. So far, this has been very slow developing, with very few pilots and no significant moves. We expect that there will be future programmes aimed at meeting the requirements of HIPAA, but we do not anticipate that they will be significant.

The lack of integrated readers and software has held back the use of cards within the region's personal computer (PC) environment, and with interoperability issues still unresolved, some potential customers are unconvinced of the advantages of smart card technology. Added to this, there is some confusion in the US market about the value of the technology: should it be used for security, ID or promotion?

### 2.2.2.2. Latin America {#s0105}

Fraud control is driving a number of applications in the Latin American market. Markets attracting most interest in this region are the financial services, transport, ID and telecoms sectors. However, the region's markets are currently categorized by a stop-start approach, with many projects being delayed or postponed for economic reasons. The market remains fragmented, with political volatility playing a part in slowing growth. EMV migration in the region is led by Brazil, which is driven by the two leading acquirers. Mexico is also working towards EMV, driven by a requirement to combat high levels of fraud.

#### Transit {#s0110}

Mifare-based cards are used in mass transit deployments in many countries throughout the region, including Argentina, Brazil, Chile, Colombia and Uruguay. Developments in these markets, which may include the combination of microprocessor city cards with mass transit applications, are set to continue.

The payphone market in Latin America remains reasonably buoyant, with Gemplus announcing that it had shipped its three-billionth card to Mexican operator Telmex during 2003.

2.2.3. Asia Pacific {#s0115}
-------------------

The Asia Pacific market represents significant growth for the smart card community. We forecast that its share of the total microprocessor market will rise from 37.5% in 2003 to 42.5% in 2006. The number of microprocessor cards shipped during this time period is expected to rise from 319 million in 2003 to 567 million in 2006, representing a growth of 78% ([Figure 2.8](#f0020){ref-type="fig"} ). Asia Pacific is also following a trend away from memory cards and towards microprocessor cards ([Figure 2.9](#f0025){ref-type="fig"} ).Figure 2.8Estimated shipments (millions) of microprocessor cards to Asia Pacific region 2002--2006Figure 2.9Estimated shipments (millions) of memory cards to Asia Pacific region 2002--2006

The SARS epidemic of 2003 slowed down a number of roll outs, contracts and efforts at industry cooperation, and this will be reflected in the revenue figures of some companies that are active in this region. Unlike certain market segments in the EMEA region, market penetration has not reached saturation. This means that there remains room for significant future growth. Added to this, large percentages of national populations in many Asia Pacific countries are technically savvy and, therefore, have embraced a wealth of applications supported by smart cards.

###  {#s0120}

#### Market drivers {#s0125}

There are many reasons why this market is predicted to remain buoyant. Unlike many parts of Western Europe, most countries in Asia Pacific do not have a legacy system to upgrade, meaning there is a lower entry barrier for new technology. As a result, it is experiencing a faster take-up for smart cards in certain applications than in other parts of the world. In particular, there is a higher demand for genuine multi-application and multi-functional cards than in any other part of the world. Also, applications-based around contactless technology are receiving a real boost in this region as customers try to add convenience to their end-users.

#### Wireless telecoms {#s0130}

The wireless telecoms market provides a good level of revenue to smart cards companies in Asia Pacific. The Philippines and South Korea are among the countries that use the most advanced mobile phone cards (64 KB), as Short Messaging Service (SMS) offerings are very popular in these countries. Furthermore, end-users are big fans of mobile telecoms technology, and are driving a high deployment of services offered via the mobile phone. There is a technological differentiation approach in Asia, with SIM toolkit and Java attracting more interest.

However, countries such as India have little financial resources to migrate beyond 16 KB for GSM applications.

#### India and China {#s0135}

The sheer population of countries such as India and China provide potentially enormous markets for any wide-scale deployment of smart card technology, particularly in the governmental ID markets. India is now seeing good levels of activity in the transport, banking, mobile communications and e-governrnent sectors. The country already has several drivers licence pilots in place, and the question now is how to broaden pilots throughout the whole of the Indian subcontinent.

The Chinese market, which is characterized by local players, is growing strongly. This market puts a lot of pressure on price, as it is high volume. With the possibility of smart card-based ID, it has the potential to experience considerable growth. In addition to ID programmes, the Chinese market, like other parts of Asia Pacific, is showing a growing appetite for the mobile telecoms industry. In the past, the country was 2­3 years behind some trends in Europe and other parts of Asia. However, China is rapidly becoming an important and growing market for a number of applications, particularly mobile telecoms.

The Chinese market is also expected to see a growth in the deployments of smart card terminals as the country prepares to host the 2008 Olympics. As with other major international events, the country will experience a growing requirement for more Point of Sale (POS) devices, and some of these will undoubtedly feature smart card functionality.

#### Japan {#s0140}

The Japanese market represents some important developments for the industry, with technical trends moving towards contactless, programme downloadable multi-application smart cards. The transportation market is very active with the Sony FeliCa card sold to a number of railroad companies in the country including Japanese Railway East (JRE) (see Chapter 5). JRE was the first to deploy Sony technology, and other companies are now opting for the same system. Several other Japanese smart card vendors are opting for Sony's specification. The government market has opted for high technology cards. Although high technology cards are not currently required, the government is thinking of the future market, The bank card market is still quite slow as huge investments are required to move to smart card technology. Although credit cards are migrating to chip technology, it is not expected that cash and debit cards will move as quickly. SIM card technology is not widely used in Japan, although this may change when telecoms and payment applications combine. In the future, the Japanese market is expected to embrace the use of new form factors and applications, such as mobile phones with financial functions.

#### EMV {#s0145}

The problems of fraud mean that many countries are now actively looking at, and deploying, solutions aimed at overcoming the financial losses associated with such crime. On the whole, EMV migration is widely accepted by the banking organizations of most countries in the region. Countries such as Hong Kong, Malaysia, Singapore and Taiwan are actively deploying smart card technology for applications such as EMV. Visa says 70 000 EMV-compliant point-of-sale terminals have been deployed in eight countries in the region: Japan, Taiwan, South Korea, Australia, Malaysia, Hong Kong, Thailand and Singapore.

#### Pay TV {#s0150}

Driven by government legislation, the Pay TV market is also showing signs of growth throughout the region. Subscribers to satellite and cable TV are growing in India, China, Japan and South Korea, and this is resulting in all increased output of smart cards for this market.

#### Government ID {#s0155}

Government ID programmes throughout the region have the potential to introduce smart card technology to significant numbers of people. Countries to watch in this area include Thailand, Vietnam, Malaysia, China, Hong Kong, Japan and Macau.

#### Market detractors {#s0160}

The main barrier to growth in Asia Pacific is the economic conditions of some countries, which means that market output is not increasing as quickly as some would have expected. As the region contains local smart card companies, some European companies report that a barrier to entry exists in certain countries, such as China.

2.3. Market Segments {#s0165}
====================

Prior to September 11 2001, a growing demand for security was beginning to emerge in the marketplace. Since then, security has received an even higher level of attention from both industry and government. As a result, the use of smart card technology is predicted to grow steadily in markets where security underpins the business case for deploying the technology -- notably finance/retail, telecoms, government, and, logical/physical access control. In addition to security, application markets are opening up to the possibility of added-value offerings in the form of increased convenience and the ability to gather intelligence on end-users' buying habits.

 {#s0170}

###  {#s0175}

#### A changing market {#s0180}

Market convergence is a key word within the various smart card market segments. As developments in terms of cost reductions, multi-application and contactless technology take off, market segments are converging. As a result, applications such as the combination of banking with loyalty, telecoms and/or e-commerce are becoming a reality. And with local, regional, national and even supranational governmental objectives being launched, a merging of the public and private sectors can be seen, particularly in city card schemes. However, market convergence is not without headaches: as banks try to step into traditional telecoms markets, telecoms operators are letting it be known that seamless transactions require the involvement of both the banks and themselves. Likewise, when businesses work together on multi-application schemes, challenges such as card ownership and distribution of card costs between parties have caused the rollout of many schemes to be delayed as boardroom arguments have failed to be resolved. Added to this, all market segments work to different time scales. The telecoms market has short lead times (around three months), banking tends to take approximately 6--12 months and government ID/security can take up to three years. These factors can put a considerable amount of pressure on all members of the industry, particularly semiconductor and card manufacturers. As the government market opens up, manufacturers will have to cope with longer cycle times so they can successfully optimise their market.

The JavaCard platform now dominates high-end applications in the banking and mobile telecoms sectors. This is driven by the interoperability requirements of operators and a limited demand for innovative solutions for the banking sector.

#### Meeting market demand {#s0185}

Evidence is emerging of a greater customer orientation throughout the market. The industry now seems less concerned with its own technical gadgetry and more interested in what it has to offer its end-users. Smart cards are playing an increasingly important role in customer relationship management (CRM), helping the marketing departments of many corporations to target their products and services at key customers, thereby adding value to their business while establishing something similar to a one-to-one relationship with the most important customer groups. This ability is being utilized in market segments such as the financial, retail and leisure, and, mass transit environments.

As national boundaries are eroded by political and business cooperation, smart cards are helping bridge the gap in a number of markets, such as finance (cross-border transactions) and healthcare (access to medical facilities for border residents in neighbouring countries).

New markets are also opening, thanks to legislation at the supranational leveL EU mandates for driver tachograph technology have opened up a potential market for smart card technology in truck cabs and buses. And a potential vote by member states of the EU during the final quarter of 2003 could provide the impetus for the introduction of an electronic motor vehicle registration document-based on smart card technology.

2.3.1. Financial Services, Retail and Loyalty {#s0190}
---------------------------------------------

Smart card deployments in the financial services, retail and loyalty sectors are being driven by the international movement towards the EMV standard for smart debit and credit cards. As a result, the sector is expected to see solid growth from 2003--2006 (see [Figures 2.10](#f0030){ref-type="fig"} and [2.11](#f0035){ref-type="fig"} ).Figure 2.10Estimated shipments (millions) of microprocessor cards to the financial service/retail/loyalty sector 2002--2006Figure 2.11Estimated shipments (millions) of memory cards to the financial service/retail/loyalty sector 2002--2006

### 2.3.1.1. Europay MasterCard Visa (EMV) Specification {#s0195}

The desire for EMV chip technology is being driven in many countries by a need to reduce levels of fraud. Numerous countries, including the UK, Mexico and Brazil, suffer very high fraud levels, so are consequently active in this area. But the technology could provide the basis for offering a lot more than fraud protection: banks in some countries are interested in EMV chip technology as a useful means of delivering additional applications linked to loyalty and CRM. While the possibilities afforded by multi-application technology will help the business case for EMV, we believe that most banks will initially focus on deploying basic cards with low levels of functionality. As bank cards typically have a lifespan of 2--3 years, we will therefore probably not see many large card schemes incorporating additional applications until after the initial deployment of EMV cards is replaced after 2005.

One of the biggest outcomes of the development of the EMV specification in many parts of the world is a liability shift between banks and retailers. Basically, this means that the non-chip party is liable for any fraudulent transactions that might have been prevented if that party had been chip capable. In theory, this should provide a major boost to the deployment of both smart cards and terminals to the banking and retail environment. However, while the market is being aided by a very proactive approach from organizations such as MasterCard and Visa, EMV rollout delays are still holding the market back. With liability shift dates set for much of the world, organizations are beginning to migrate their systems. This means changing the back-end office in both acquiring and issuing banks; upgrading merchant terminals in both acquiring and issuing banks; and rolling out EMV cards that can be compliant through the back-end office. Although significant moves began in 2002, and have been growing stronger during 2003, the banking sector has not advanced as quickly as many smart card providers imagined. As liability deadlines approach, we expect greater moves during 2004 and 2005, but there is growing evidence that some banks have still not implemented a strong strategy for rolling out smart cards. Furthermore, some countries do not find the arguments in favour of EMV technology particularly compelling. For example, the USA has so far demonstrated little interest in the technology, while the Netherlands is adopting a 'wait-and-see' approach to the technology.

#### Retailers and EMV {#s0200}

Retailers are also playing their part in adopting EMV technology so they don't suffer losses following the liability shift dates of 2005/2006. As infrastructure is beefed up to meet the technical requirements of EMV, retailers are well positioned to add new applications on the back of the technology. They are also in a good position to negotiate with banks regarding the implementation of a technology that is driven by banking requirements. However, while many retailers are beginning the move to upgrade their terminals to EMV, others are more cautious -- demonstrating similar attitudes to those displayed by organizations in the years and months leading up to Y2K. Although there is still time for these organizations to begin updating their technology, industry groups are now urging retailers to seriously work towards ensuring that their systems are ready for the liability shift dates of 2005 and beyond.

EMV migration requires the education of banks and retailers. Although the technology is quite widely understood by banks and retailers in the UK, France and Italy, and card scheme information is good, there remains a shortage of individuals with the appropriate skills available to be part of specific projects. As migration to EMV ramps up throughout certain regional markets, the shortage of experienced people with the depth and breadth of knowledge required to successfully migrate to the specification is likely to become more acute. This problem could be further compounded if additional applications, such as loyalty, are added to the EMV card.

In the future, EMV will open new options for payment types through the emerging EMV-based payment technology known as pre-authorized debit (PAD), which can be added to EMV payment systems with minimal impact, while enabling more features and functions. It will also continue to drive the business cases that have requirements to combat fraud, lower processing costs, access new markets, establish regional and global product sets, integrate new channels, take first mover advantage and establish a new brand personality.

### 2.3.1.2. U-commerce {#s0205}

As the concept of universal commerce (u-commerce) grows, new opportunities could develop within the payments sector. At the core of the u-commerce concept is the desire to enable consumers to decide when, where and how to make a payment. Payment options may include contactless technology, the use of infrared hand-held devices or ordinary cards. In turn, this could lead to increased demand for smart card technology in areas such as petrol pumps and quick service restaurants, where speed and convenience are paramount. Many u-commerce transactions involve low-cost payments, which could enable card companies to develop transactions at low cost while promoting brand loyalty.

Issues holding back this market may occur when a form factor different from a regular card is used (e.g. a token or key chain). In such circumstances, corporate branding issues have to be addressed before the technology can be rolled out. Where regular contactless technology is used, branding is less of a problem. This is an important consideration, because branding may severely impact the acceleration of technology deployment and use.

### 2.3.1.3. E-purse {#s0210}

Although there are considerable volumes of smart cards in the c-purse market, which are being actively pushed by banks, the fact remains that many consumers still prefer loose change to electronic cash for small payments. As a result, although market penetration has been very good, e-purse systems have not really been a great commercial success. If the technology is going to take off, consumers need to find it a convenient alternative to cash and retailers in some countries need to be persuaded of the value of adding e-purse acceptance devices to their infrastructure.

Consumers may be more interested in the technology if a clear value proposition can be seen. Ways of adding value in a multi-application environment include:●Providing vending machines capable of accepting e-purse cards;●Using the e-purse in an event ticketing environment; and,●Adding loyalty applications to the card.

Banks should also work with other industry sectors to develop offerings such as e-purses combined with travel ticketing options and mobile e­purse payments.

Some of the best-known e-purse systems have hit problems varying from criticisms of the fee structures of some systems through to retailer and consumer inertia. The German GeldKarte has received a mixed response, with the Dresdner Bank dropping out of the scheme. The significance of this is difficult to assess: on the surface, as one of Germany's leading banks, Dresdner Bank's withdrawal is not promising in terms of future card acceptance. However, in comparison with its rivals, it has fewer retail banking customers. In addition, the Dresdner Bank reports that only 3% of all its debit card users applied for the GeldKarte.

We do not anticipate that there will be any significant new e-purse schemes in the future as market efforts are focused on the costs and expertise associated with migration to EMV, which will also enable more secure low-value purchases.

### 2.3.1.4. E-commerce {#s0215}

The e-commerce market has still not achieved the success that many would have hoped. As greater acceptance of chip cards at the pas is achieved, however, this market may prove more interesting in the future. One of the market's biggest problems has been the lack of card acceptance devices on PCs. Although Microsoft products are smart card aware, few PCs and laptops are automatically equipped with a smart card reader. Therefore, consumers still need convincing that it is worth buying a reader and plugging it in. Added to this, a lack of a common framework for PKI is also contributing to the sluggishness of this market.

The use of smart cards in e-commerce applications will be driven by developments in other market segments -- notably government and IT security. As governments and corporations use smart cards to secure staff access to PCs and authenticate procurement activities, so card acceptance infrastructure will gradually be implemented. And as governments use electronic measures to engage with citizens (through online voting and tax returns), so the potential for a card reader on home PCs may begin to emerge. Such developments will lower the barrier to entry of smart cards in e-commerce -- and should lead to more activity in this area. We are doubtful, however, that any significant change will occur in this market before 2006.

Over the next couple of years we may see more activity associated with the convergence between the Internet and mobile communications. Such growth will be driven by operators looking to preserve and maximize their ARPU.

### 2.3.1.5. Loyalty {#s0220}

The demand for smart loyalty cards is driven by numerous factors, of which differentiation between brands and products is key, As a result, retailers and banks often adopt cards to add value to their business at times when few of their competitors are offering schemes. At other times, as markets become saturated by schemes, it may be difficult for consumers to differentiate between programmes. In such circumstances, organizations need to use their loyalty programme to offer more innovative ways of maintaining customer usage and spending. This has important implications for the smart card industry, as the technology lends itself to creative deployments of rewards programmes, such as customized rewards based on recency, frequency and monetary (RFM) criteria.

In addition to creativity, smart cards enable scheme providers to secure loyalty points. This has led some companies to consider that an investment in smart card technology is worth the additional cost in comparison with paper-based or magnetic stripe cards. While this is important, the smartness of smart cards enables the development of CRM and data-mining tools, enabling organizations to collect information on their customers' spending habits. However, such activities do have privacy issues that are of some concern to consumer groups.

Other drivers include enabling consumers to carry personal shopping information on the card. Smart card technology is also aiding a growing European trend to offer affinity and co-branding loyalty programmes that provide cost and revenue benefits and access to partners' distribution outlets.

#### Market detractors {#s0225}

While these drivers represent a boost to the smart card industry, the market is still held back by some significant problems. Many loyalty schemes do not have a strong enough business case to use smart card technology as infrastructure costs and interoperability problems remain a barrier to progress. Meanwhile, other technologies offer substantial levels of competition. Although affinity programmes based on smart cards are gaining ground, there are still many large, multi-retailer loyalty schemes -- such as the UK's Nectar programme -- which have chosen to use magnetic stripe technology. Other organizations, notably banks, are opting for a CRM database approach to loyalty instead of a card.

2.3.2. Telecoms {#s0230}
---------------

The telecoms market has been volatile during the past few years. As mobile telecoms market saturation has combined with a lack of consumer interest in new technology, the industry has suffered cautious investments and an erosion of prices for telecoms products and services. This has put pressure on SIM card suppliers, which have seen their share of total smart card market output fall. Although this is of some concern, it also reflects the growing maturity of other segments as smart cards begin to penetrate these markets. During the next few years, SIM card prices will fall as a result of industry overcapacity and consolidation among suppliers. To counter this trend, the movement towards cards with a higher memory will be required.

###  {#s0235}

#### Market drivers {#s0240}

It now appears that the worst of the telecoms recession is behind us, with telecoms operators are showing a greater willingness to invest in new technologies ([Figure 2.12](#f0040){ref-type="fig"} ). Spurred on by GPRS (General Packet Radio Service) and 3G technologies, such investments are aimed at addressing many operators' requirements to shift to profit and customer retention rather than market penetration. At the heart of profit retention comes a demand to increase the ARPU.Figure 2.12Estimated shipments (millions) of microprocessor cards to the telecoms sector 2002--2006

With such drivers, upgraded SIM replacements become considerably more important. With a growing upgrade market, new software, hardware and logistical solutions are now being designed to support the SIM replacement process. While progress is being made, it will take place at a much slower rate than in the past. SIM card products designed to work over the air (OTA), to transfer details from one card to another, or to promote WiFi (Wireless Fidelity) solutions will play an important part in this market.

There is also evidence of an advance in the CDMA (Code Division Multiple Access) markets with removable universal identity module (R-UIM) cards.

#### Technical developments {#s0245}

JavaCard is the dominant technology within the mobile telecoms marketplace, and this now accounts for the majority of the high-end SIM market and around half of all SIM shipments. 32 KB Java cards provided the largest amount of revenue to most SIM card providers during 2003, and this is expected to continue throughout much of 2004. Beyond 2004, there will be more sales of 64 KB and 128 KB cards, which will be used for more complex applications and services. During the same time frame, orders of Universal SIM ((U)SIM) cards will be made in volumes in the millions from several operators in Europe and parts of Asia Pacific. These changes are anticipated to take time as many network operator groups are moving to 2.5G and 3G very slowly and on a country-by-country basis.

#### New market demands {#s0250}

In areas such as Europe and parts of Asia, there is a requirement to cut costs, improve time to market (TTM) and achieve interoperability between systems and sources. These needs are helping drive requirements for increased memory capacity on SIM cards, and should help alleviate the problems of price erosion. For their part, SIM card providers are developing increasingly innovative solutions aimed at helping operators develop market share. The reality, however, is that only a few solutions will eventually progress to volume production.

Services requiring higher memory capacity include messaging- based applications such as multimedia messaging service (MMS), m-commerce and wireless data access. Like SMS text messaging in the mid 1990s, m­commerce has so far failed to reach a critical mass. However, this may change as consumers become more confident that their transactions will work securely across operator and country boundaries. As speed and connectivity hurdles are overcome with the faster speeds of GPRS and 3G, there could be greater demand for simple m-commerce applications. The development of applications delivered using SIM ToolKit (STK) technology should also grow in areas such as location-based services. Further applications using wireless technology will be used to target business customers.

In the long term, there is also growing industry interest in possible opportunities connected with 'SIM-style' developments such as smart cards equipped with a USB (Universal Serial Bus) interface.

#### High-end versus low-end {#s0255}

While a trend towards high-end cards will be observed, some parts of the market are not expected to make major moves in this direction in the next two to three years. For example, telecoms operators in parts of Africa, the Middle East, India and South America are very price sensitive and have requirements for little more than low-function products that are cost-effective. Such requirements are unlikely to change significantly in the immediate future.

### 2.3.2.1. Public Telephones {#s0260}

The market for memory card-based pay phone cards is beginning to fall because of the growing penetration of mobile telecoms in every regional market ([Figure 2.13](#f0045){ref-type="fig"} ). Although this sector accounts for a large percentage of the industry's total shipments of memory cards, it provides only a small portion of the industry's revenue.Figure 2.13Estimated shipments (millions) of memory cards to the telecoms sector 2002--2006

The drivers for smart cards within this sector are a requirement to provide pre-paid communications, reduce fraud and vandalism, and cut maintenance and equipment costs. The largest consumer of phone cards is Europe, followed by Latin America and Asia. The technology has not really taken off in the USA, because operators tend to rely on magnetic stripe or scratch cards as pre-paid phone cards.

2.3.3. Pay TV {#s0265}
-------------

The use of smart cards in the Pay TV market is expected to grow by 76% between 2003 and 2006 ([Figure 2.14](#f0050){ref-type="fig"} ). In spite of this growth, the Pay TV market will not significantly increase its share of the total micro-processor market. The market is driven largely by developments in the global economy, as well as initiatives in the home entertainment sector.Figure 2.14Estimated shipments (millions) of microprocessor cards to the Pay TV sector 2002--2006

The use of smart cards in many of the world's Pay TV systems is driven by a requirement for flexibility and 'renewability' -- if a box or security system is hacked into or a protocol is changed, all the operator has to do is ship a new card as opposed to shipping a new box. Furthermore, in a highly competitive market, smart cards enable broadcasters to achieve a competitive TTM by providing basic services at early rollout followed by the provision of additional functionality at a later date.

Smart card revenue in this market is achieved with the provision of a smart card when a new subscriber signs up for Pay TV services. Further revenue is received when smart cards are exchanged or swapped to curb the illegal trade of cards that circulate in the system. Such upgrades occur approximately every 3--5 years. This market could also receive a boost when a decision is made in regions such as Europe, to shift all television output to purely digital broadcasting.

###  {#s0270}

#### Market drivers {#s0275}

One of the biggest drivers within the Pay TV market is the development of new business models that are changing the ways in which viewers receive television programmes. Since the days of terrestrial broadcasting, which were funded by corporate advertising or national licence fees, Pay TV models have been developed to take advantage of advances in home entertainment technology. At the heart of each model is a requirement to protect copyright, thereby protecting revenue and increasing ARPU. In Europe and Asia, the smart card frequently provides the means to achieve such goals. The US market, although an active user of Pay TV services, has so far failed to make much use of smart cards for Pay TV. However, this may change in the future.

#### New business models {#s0280}

In addition to traditional monthly subscription-based services, smart cards may provide the future link in any pay-as-you-go subscription models, which will build on the experience of the telecoms industry. Such models will allow broadcasters to target new market sectors where subscription services are not appropriate and, therefore, drive audience figures. This allows Pay TV companies to generate incremental revenue without issuing subscriptions and opens marketing opportunities for other non-subscription-based impulse purchases. In the long-term, this model could provide an opportunity for EMV cards to be utilized as a means of paying for TV services, without the requirement for a separate Pay TV account to be established. It looks increasingly likely that a trial using EMV cards for pay-as-you-go services could be established before the end of 2004. Not only will this mark a move from the present situation where all impulse decisions are paid for over the telephone, it is also expected that once one major player has implemented set-top boxes with pay-as-you-go services that use credit or debit cards, other providers will probably have to follow suit. The use of such cards will be further driven as EMV card usage become more widespread throughout Europe from 2004 onwards.

With the advent of Pay TV, more value-added services will be provided in the future. Such services could include interactive TV, home banking and e-commerce conducted via digitally-based cable and satellite systems.

#### Industry performance {#s0285}

For the smart card industry, all these business models require Pay TV companies to continue to build their subscriber numbers. During the second quarter of 2003, positive murmurings from this sector indicated that there could be a degree of buoyancy ahead, with major providers announcing that their subscriber numbers had risen while churn fell. Furthermore, there has been some growth in subscriber numbers in regions were satellite television was previously banned or not economically viable. Countries that have seen reasonable levels of subscriber growth include South Korea, China and India.

With strong indicators for growth, it could be easy to imagine a very bright future for smart cards within this sector. However, although our figures suggest that growth is assured, we believe this market's share of total smart card shipments is unlikely to change significantly in the next few years. This is because the market is steady, so explosive growth is not expected. Furthermore, the number of subscribers to Pay TV channels has not grown at the rate that some within the industry expected and churn is still relatively high.

There is little doubt that smart cards will continue to be used to secure access to Pay TV services for a large number of consumers in the future. The need to control access to content will continue -- and the smart card could provide that capability. However, it is expected that the smart card industry will continue to have limited influence or power over the Pay TV market. This is because the suppliers of conditional access systems drive the main security initiatives, while smart card providers merely fulfil order requirements.

2.3.4. Transport {#s0290}
----------------

The transport sector provides some interesting opportunities for the smart card industry, and this is reflected in our predictions that output of microprocessor cards will increase by 135% between 2003 and 2006 ([Figure 2.15](#f0055){ref-type="fig"} ). Shipment of memory cards to this sector will increase by 33% between 2003 and 2006 ([Figure 2.16](#f0060){ref-type="fig"} ). Macro-economic issues that may affect the speed of growth in this area include government interest in such programmes. The bulk of the transport sector comprises mass transit applications, which often have a degree of public sector funding. As a result, the growth -- or stagnation -- of this sector will be greatly affected by the political will of authorities around the world. As a market that frequently combines public and private sectors, this segment is fairly price sensitive.Figure 2.15Estimated shipments (millions) of microprocessor cards to the transport sector 2002--2006Figure 2.16Estimated shipments (millions) of memory cards to the transport sector 2002--2006

###  {#s0295}

#### Market drivers {#s0300}

This market is driven by a number of advances in technology. The ability of contactless cards to provide convenience, flexibility and a fast throughput of passengers is driving the adoption of smart cards in the weekly/monthly travel pass market. The adaptation of contactless technology to single-use paper-based tickets is also opening up the market for smart card technology in the daily travel ticket market, Such tickets are estimated to cost approximately €0.60 each in 2003, but could be as little as €0.14--0.25 within the next couple of years. These falling costs will help establish a stronger business case for contactless tickets in the single trip, €1.40--7.00 fare range. Developments in multi-application specifications are helping create a value proposition that enables transport operators to co-brand with partners from other sectors, such as payment or e-government, to provide more innovative solutions. The ability to offer multi-application solutions will help drive future business opportunities for transport and non-transport partners. At the same time, it will also enable partners to take advantage of cost sharing.

#### New opportunities for customers {#s0305}

The market is further driven by business opportunities that the technology behind smart cards offers many transport providers. The technology enables transport operators to calculate and record cross revenue and gather information about traveller habits to ensure that supply of transport meets passenger demand. It also enables transport operators to offer more flexible fare pricing and innovative ticketing solutions. This is something that is expected to become more important as transport operators target new customers such as part time workers who were previously unable to take advantage of season ticket offers.

#### Fraud and security {#s0310}

As with many market segments, smart cards offer the ability to reduce the problems associated with fraud, with some transport providers believing that they can pay for the upgrade to smart cards through the savings made in fraud reduction. At the most basic level, smart cards combined with entry/exit terminals can stop fare dodgers. While this will continue to be the case in the future, we expect to see check-in/check-out systems on buses, which will help prevent over-riding by ensuring that passengers pay for the distance they travel.

Linked to the requirement to reduce fraud, another strong driver is the removal of cash from the system. Not only does this ease the security burden associated with large amounts of cash at a transport depot, it also enables funds to be banked and cleared quickly.

In the long term, cost reductions may be enjoyed, as contactless cards may not have to be renewed as frequently as magnetic stripe cards. Furthermore, maintenance costs of contactless readers are lower as their lack of moving parts makes them less vulnerable to the problems of vandalism, and, wear and tear. Card reload costs may also be lower as the smart travel card could be reloaded over the Internet or through a linkup with a bank account, thereby ensuring that costs associated with operating vending machines or paying staff to reload cards is reduced.

#### Market detractors {#s0315}

In spite of some very strong market drivers, this sector is still hampered by significant factors.

As numerous partners -- both public and private -- are frequently involved in transport schemes, this market is often held back by the long process times required to secure local financing. As a result, there is often a cycle of anything from 2--5 years between the tender phase and delivery. In addition, the mass transit market increasingly has a requirement for interoperable solutions that work across transport providers. While work is taking place in this area through a number of organizations, the general belief is that interoperability problems are still holding this market back,

Other barriers to the industry are that many of the cost savings referred to are anecdotal or theoretical. Consequently, many transport operators have yet to be convinced of the business case for malting large investments in smart card infrastructure. At best, most transport operators make purchases on a natural replacement basis. This means that items such as ticket barriers -- which may have a lifespan of up to 15 years -- will take some time to be replaced.

This is also not typically an industry where best practice in one area can automatically be adopted in another. With numerous differences in fare structures between transport providers, many mass transit schemes are not immediately and easily duplicated.

Beyond the mass transit market, the transport sector is very much driven by government initiatives. Such initiatives may take place at the local, regional, national or supranational level. As a result, the speed or stagnation of programmes is driven by the political will of key decision makers.

2.3.5. Government/Healthcare {#s0320}
----------------------------

The governmental and healthcare sectors are set to take an increasing share of total industry output in the future, with an estimated 60 million microprocessor cards provided in 2003, compared with 160 million cards in 2006 ([Figure 2.17](#f0065){ref-type="fig"} ). Virtually every country of Europe has either launched a tender or is looking at the use of smart cards for government and healthcare applications. There is also a significant level of activity in the Middle East and Asia, where some countries are using smart cards to bridge the technology gap by providing a link to the newest technology available.Figure 2.17Estimated shipments (millions) of microprocessor cards to the government/healthcare sector 2002--2006

###  {#s0325}

#### High interest in the USA {#s0330}

The USA, in the aftermath of September 11 2001 is showing more enthusiasm for smart cards within the government sector. In the ID/passport sector, the country has mandated that all travellers entering the country without a visa must have an electronic passport by October 2004. Added to this, government access control schemes, such as the US DOD Common Access Card, are providing new possibilities for future rollout of smart cards. Although the technology is available to deliver innovative multi-application government cards, which could combine tax with benefits, voting or drivers licences, it is expected that many governments will rollout cards with one application and will then add further applications in the future.

The government market has been largely driven by the heightened security requirements of the post-September 11 2001 world, combined with a desire to bring government closer to citizens in the form of joined-up government and e-government initiatives. These drivers mean that there are an increasing number of projects in this area, many of which have to be supported with high volume shipments of smart cards.

#### Technical developments {#s0335}

In countries where smart cards have been used for governmental applications for some time, the next generation of projects is now being prepared. Examples include traffic control and multi-payment systems in Germany.

Other technical developments are driving government interest in smart cards. Falling costs combined with multi-application technology potentially mean that citizens could use one card as a driving licence, to vote, submit a tax return and communicate with government departments at their convenience. The potential of programmable cards that can load multiple applications after the cards have been issued is also helping drive the use of Java technology, which is seen as something that could add value to long-term governmental plans.

#### Large-scale programmes {#s0340}

Centred on the requirement to beef up security, governments are increasingly opting for smart card technology for projects related to ID, passports and border control. In particular, the passport market has been driven by a decision from the International Civil Aviation Organization (ICAO) to use contactless integrated circuit (IC) chips to store identification machine-readable travel documents (MRTDs) such as passports, visas and identity cards. This market has specific requirements as the technology must be robust enough to last for 10 years and should be able to cope with the pressures of international travel -- such as extreme climate change.

### 2.3.5.1. Welfare {#s0345}

From a welfare perspective, increasing numbers of governments are considering smart card technology as an aid to social inclusion, and this trend is set to continue. The beauty of the smart card in this environment is that there does not have to be any information on the surface of the card to differentiate the cardholder from non-benefits-related recipients. As a result, more cards will be used in the future for free school meals, benefits claimants and concessionary access to municipal leisure facilities.

#### Market detractors {#s0350}

The scale of projects often seriously holds the governmental market back. In particular, national ID systems often take months or years to rollout. As a result, there is a fear that any large scheme undertaken by government could suffer the traditional problems of projects not running to time or budget. Such problems may be further exacerbated by the belief that, although multi-application cards work well in theory, it is often difficult to get hugely territorial government departments to work together. Added to this, governmental decisions are often subject to the whims of individual decision makers who may need to respond to the demands of stakeholders ranging from lobbyists, voters and taxpayers to various media agendas.

Other government decisions that can cause card rollout to be delayed are questions over who owns the card and who should pay for it. At the most basic end, this may be a discussion between one government department and the citizen holding the card. At the other end of the spectrum -- for example, in relation to city cards -- the debate could include multiple partners from both the public and private sectors.

The relative immaturity of the smart card industry also holds the government market back, as interoperability issues have still not been completely addressed. Also, some decision makers may be cautious about embarking on a potentially complex system, and may opt for alternative technologies.

Real and perceived privacy issues in some countries further hold the market back. These issues often have little to do with democratic versus non-democratic countries, but are based more on the political cultures of individual nations. Although there has been a general acceptance among some citizens that the loss of some privacy is a price worth paying for greater security and stability, it is unclear whether this acceptance will remain as the events of September 11 2001 fade from people's minds. If the UK does eventually decide to opt for a national ID card, this could lead to a requirement for the rollout of around 55 million cards.

#### Future issues {#s0355}

Smart cards deployed in this sector in the future will require a higher memory capacity to cope with additional functionality requirements, such as multiple applications, and technologies, such as biometrics, stored on the card.

Other future developments could include a change of form factor used for certain deployments, which is already being seen in decisions regarding passports. If enough breath is given to this segment, it could emerge as one of the strongest markets in the future.

### 2.3.5.2. Healthcare {#s0360}

The demand for smart cards used within the healthcare sector is driven in many countries by a modernization process aimed at empowering patients. Through this process, healthcare providers have a growing requirement to improve quality and enhance mobility and flexibility by enabling both patients and authorized practitioners to access entire medical histories online. Allied to these drivers is a growing need to cut costs, add security, promote privacy and reduce paperwork.

The use of smart cards in healthcare is further driven by advances in technology that allow health cards to be combined with national ID or entitlement cards.

A less significant driver is that, as with other market segments, the 'smart'ness of smart cards may enable data to be collected and manipulated to enable health organizations to gain an understanding of disease. Such knowledge could then be applied to the development of preventive medicine through the identification of diseases and treatment trends.

#### Market detractors {#s0365}

The major detractor within the healthcare sector is that change has not happened at a rate that some had expected. It was anticipated that the Health Insurance Portability Accountability Act (HIPAA) 1996 would help push the use of smart cards within the US health market. However, many opportunities that were anticipated several years ago have so far failed to materialize -- and this will continue to be the case.Figure 2.18Estimated shipments (millions) of microprocessor cards to the IT security sector 2002--2006

2.3.6. Information Technology (IT) Security {#s0370}
-------------------------------------------

The information technology (IT) security market comprises activities such as corporate logical/physical access control market and is driven by developments such as the DOD CAC in the government sector. Although this market is in the early adopters stage, volumes could grow considerably during the next few years. We predict that this segment will grow from 17 million microprocessor cards in 2003 to 40 million in 2006. Like the government market, whenever a decision is made to roll out the technology, deployment is often to high numbers of people.

###  {#s0375}

#### Market drivers {#s0380}

The major driver within this segment is the heightened security concern that comes in the aftermath of anti-globalization demonstrations as well as September 11 2001. Increasing numbers of corporations are realising that they are too highly exposed to the problems of fraud and information tampering, This realization is set to continue, with many more organizations establishing highly secure systems aimed at reducing the possibility of tampering with sensitive data.

#### Market detractors {#s0385}

The corporate logical/physical access control market is held back by the fact that many systems are large and, hence, cannot be rolled out overnight. Added to this, many corporate systems have to be implemented across continents, which may present logistical challenges. These problems may be further compounded by a belief that implementing relatively new technology, such as smart cards, will be a complex operation.

The lack of standards also holds this market back, as many organizations have difficulty choosing which standards to adopt.

This market also faces stiff competition from technologies ranging from magnetic stripe cards to passwords and key codes.

2.3.7. Other Markets {#s0390}
--------------------

As the prices of cards and terminals fall, new market opportunities will inevitably open. These will be driven by the growing maturity of the technology. However, such markets are held back by a lack of successful reference cases. Also, many deployments of cards in niche areas are relatively small-scale, so do not always enjoy economies of scale.

2.4. Technology Trends {#s0395}
======================

At one time, developments and trends in smart card technology seemed very much associated with technical wizardry. Today, however, technical trends and developments are very much driven by the needs of each market sector and the people that they serve.

Ongoing technical developments throughout the industry will ensure that card costs continue to fall. This means that customers in each market sector may either opt for cheaper low-end cards or move to more advanced high-end cards as they become increasingly cost effective.

With the development of silicon-based flash technology, microprocessor chips can now store up to 64 KB, 128 KB and even 512 KB of data. This enables more information to be processed, more applications to be loaded and more sophisticated operations to be conducted. Furthermore, flash chips enable card manufacturers to modify chip operating systems more flexibly.

The number of microprocessor cards is set to rise steadily in the coming years, as growing requirements for really 'smart' cards are met. Such cards are being used in conjunction with emerging security technologies, such as Dynamic Data Authentication (DDA) and PKI technology,

2.4.1. Security Developments {#s0400}
----------------------------

Meeting growing requirements for higher levels of security and strong authentication, more developments incorporating smart cards and biometrics will be seen in the future. Reflecting the growing maturity of the biometrics industry, such developments may include the use of either single or multiple biometrics to increase the barrier for people trying to fraudulently use the card. The government market segment is leading the drive for such technology.

A lot of work is continuing to go into the area of contactless technology, as this is seen as an important feature for driving the use of smart cards in industry sectors ranging from mass transit to financial services and telecoms. With such developments occurring, there will also be an increasing trend towards industry convergence. For example, SK Telecom and Visa are working together to test the viability of infrared payment devices for mobile phone users. Such technologies have the potential to add value and utility to traditional plastic cards, and also extend payment to other kinds of devices such as mobile phones, personal digital assistants (PDAs) and pagers.

###  {#s0405}

#### New opportunities {#s0410}

As such developments continue, interest will grow in new form factors. Paper-based cards are beginning to prove their potential in the mass transit sector, and new markets in security coding could open with the advance of such technology, The introduction of contactless IC chips in passports will also drive support for new form factors. The technology can already be embedded in accessories such as smart watches and key fobs. However, there is some question about the ease with which consumers may be able to reload points or information stored on non­ISO (International Standards Organization) compliant devices and cards.

A strong trend towards multi-application technology is starting to emerge that is helping drive the use of Java. This, in turn, offers more opportunities of writing additional applications to the smart card and makes the exchange of supporting hardware easier.

Significant efforts are being made in the areas of standards and interoperability, and this is helping providers to reach a critical mass while introducing economies of scale and fighting against technical barriers to change. Building on the technical developments of some segments will increase market penetration in others. For example, as the e-government market takes off on an increasingly large-scale, logical and physical access systems within the business/corporate environment will be able to leverage the standardization and PKI infrastructures of the e-government market, which will help remove the uncertainty about which technology to adopt.

Ongoing development of sophisticated card management software for smart cards will continue to enable markets to utilize smart card capabilities by enabling them to conduct remote card management and update, download and/or install new information as it becomes available without replacing the card. As new software capabilities have been developed, greater demand for system design, integration and management services is enabling suppliers to develop closer links with customers.

2.4.2. Smart Card Terminals {#s0415}
---------------------------

Within the terminal market, a number of technical developments and trends are beginning to emerge. In countries such as Germany and France, where large numbers of terminals are deployed, there is a general trend towards upgrades. This is certainly the case in the financial sector, where many terminals are now having their specifications changed to handle the requirements of EMV. In other parts of the world, such as Turkey and North Africa, which have relatively recently adopted card technology, a low base of new terminals is now being rolled out.

The advance of wireless technology may provide new opportunities for terminal suppliers. In the short term, however, terminals working on local area networks or GPRS/CDMA technology will have a minimal impact on the market. This is because the focus of organizations like MasterCard and Visa has been to dedicate resources to chip technology in large volume locations such as checkout lines, which does not justify the use of wireless technology. As a result, in the immediate future many customers will probably try to cope with old technologies by attempting to conduct cryptographic processing with 8-bit processors and trying to squeeze processing into a relatively low-cost device. In the long term, driven by falling prices, portability and the increasingly widespread use of EMV and PIN (Personal Identification Number) technology, we expect to see the number of wireless terminals increase in environments such as restaurants.

The development of wireless terminals includes products that can be dropped from 1.5 metres and can be carried anywhere -- even in the rain. The robustness of such terminals opens up new market opportunities, such as deployments to mobile police forces, paramedics, transportation and gaming.

Future terminals will also be able to draw on Internet technologies to add value to the consumer. Increasingly, the primary function of a terminal will focus on the market the terminal serves. This means that where terminals are used for payment applications, payment could become a secondary function. In the mass transit market, a terminal used for rail travel could provide value-added applications to the passenger (such as information on train times), while relegating payment for the train journey to a secondary application.

2.5. Industry Structure {#s0420}
=======================

The industry is going through a period of consolidation coupled with increasing pressures on all parts of the value chain. As a result, there has been a move towards more partner/network approaches and a growing trend to offer complete product portfolios following on from mergers and acquisitions and value chain integration. In theory, value chain integration may have a dramatic effect on all members of the chain as companies make decisions about whether they should compete with their customers.

New competitors from other industries may also enter the market, but as price pressures continue, it is debatable how much room there will be for such players. In spite of this, it is expected that some of the small local players currently involved in the magnetic stripe and plastic card market will play a role in future sector deployments. Such companies provide the advantages of a low-cost approach, while enabling major companies to penetrate new markets with local people. This approach is being seen in China, with several international alliances between major players and local companies now taking place.

2.5.1. Semiconductor Manufacturers {#s0425}
----------------------------------

During 2003, Hitachi merged its semiconductor business with Mitsubishi to form Renesas. The merger means that smart card chip technology now receives a bigger focus than it would have done within Hitachi alone. Renesas has opted to focus on its core competencies by supplying silicon solutions to card manufacturers, which then supply to customers such as banks and telecoms operators.

Elsewhere, changes in the value chain are beginning to emerge. Companies such as Philips are joining chip, software functions and applications on chips, which means that they could potentially provide solutions to smart card manufacturers and card issuers. Meanwhile, STMicroelectronics' acquisitions of Incard and Proton World International have been designed to help the company position itself as a total solutions provider.

2.5.2. Smart Card Manufacturers {#s0430}
-------------------------------

Card manufacturers are also going through a shake-up. September 2003's news that Schlumberger Smart Cards and Terminals has re-branded as Axalto was designed to give the company greater visibility and reinforce the positioning of its smart card and payment terminals business as an independent player. The announcement came on the same day that Schlumberger announced the signing of a binding agreement with Atos Origin for the sale of the majority of SchlumbergerSema, which includes the consulting and systems integration arm of the business. The re-brand is seen as an opportunity to give Axalto the autonomy needed to build its own brand and to negotiate with other systems integrators, including Atos, for any future smart card deployments. It may also mark the latest stage in the company's attempt to offer Axalto for its Initial Public Offering (IPO).

A number of smart card manufacturers -- including Gemplus, Oberthur and Orga -- have been involved in a period of internal restructuring to address the changing demands of the market. Orga's restructuring programme saw a reconciliation of interests and the agreement of a redundancy programme. This follows the acquisition of the company by GW Card Holding during the first half of the year. The developments come as Orga attempts to win back lost market share in its traditional markets, and build a position in new application areas and growth sectors.

There is also a drive from companies like Gemplus to focus on regional markets by establishing local management, dedicated sales and technical teams and local manufacturing facilities.

2.5.3. Terminal Manufacturers {#s0435}
-----------------------------

The smart card terminal market is growing in response to increased demand from customers in the government, financial services and loyalty markets. However, the cost of upgrading legacy payments infrastructure is still seen as a significant barrier to growth. Challenges faced by manufacturers operating in the global marketplace include a requirement to design applications that simultaneously satisfy the very different needs of users in North America, Europe and Japan.

The increasing layers of certification and approval that terminal manufacturers are expected to comply with in the payments industry are resulting in pressures that may see future terminal prices rise. While there are obvious questions about whether these 'requirements' offer value for money to customers, there is little doubt that such issues could become barriers to entry and big hurdles for small vendors to climb, just to stay in the market. This is something that may need to be addressed by terminal manufacturers in the future.

The industry has been going through a period of consolidation for several years, with the creation of Thales e-Transaction and the acquisition of IVI Checkmate by Ingenico, and this trend is set to continue. In spite of the ongoing consolidation process, new entrants are still expected to enter the market. Such companies stand a reasonable chance of being successful in their own domestic markets, but are unlikely to deliver to all international customer group unless they merge with the bigger players.

A period of restructuring is now taking place. Ingenico has decided to outsource production of its terminals to companies in Spain, Singapore and Mexico. It has also started to shift its previous organization structure -- born out of its acquisitions process -- to that of a decentralized organization.

2.6. Future Directions {#s0440}
======================

There is little doubt that, as the market evolves and pressure is placed on every point of the value chain, the ongoing development of the industry will require the enforcement of standards and an effort to continually add value to customer offerings. Progress in the areas of contactless technology and multi-application solutions will continue to drive the business case for card usage in emerging markets, and the integration of cards into other devices will certainly continue. New markets, such as government and corporate ID, are set to become more important. And developments such as Java and USB interfacing combined with the convergence of GPRS and CDMA with EMV provide some indication of how the industry may move in the future.

[^1]: Actual shipment figures from Eurosmart

[^2]: EMEA = Europe, Middle East and Africa
